Abstract: Social trust is associated with good economic performance, but little is known about the transmission mechanisms connecting trust and performance. We explore the effect of trust on delegation decisions. In a theoretical framework, we note that delegation is a low-cost option when management decisions can be implemented without monitoring. This option is, however, risky and more likely to be profitable in higher-trust environments. In a set of cross-country regressions, we show a strong association between trust and delegation, which is increasing in economic sophistication.
Introduction
Productivity is one of the key drivers of economic growth. As Bloom and Van Reenen (2010a) highlight, poor management practices reduces productivity.
Therefore, if one considers productivity increases desirable, it seems well motivated to try to identify ways to reform such practices. Decentralized decision making has been seen as an important way to make management better in firms, and thus increase firms' performance because (a) it reduces the cost of information transfer and communication, (b) it increases firms' speed of response to market changes, and (c) it increases job satisfaction (Bloom and Van Reenen, 2010b) . Given the importance of delegation for productivity, it is natural to analyze the determinants of delegation.
In this article, we investigate the role of social trust in delegation.
Following in the footsteps of the pioneering works of Banfield (1958) , Puthnam (1993) and Fukuyama (1995) , a growing empirical literature shows that trust is positively related to growth & development (Knack and Keefer, 1997; Zak and Knack, 2001 , Horváth, 2013 . Within this literature, a smaller number of more recent papers focus on the mechanisms through which trust affect growth & development. Some of the identified mechanisms are financial development (Guiso et al., 2008a (Guiso et al., , 2008b , human capital (Bjørnskov, 2009; Papagapitos and Riley, 2009; Dearmon and Grier, 2011; Bjørnskov and Méon, 2013) , development friendly public expenditures (Ponzetto and Troiano , 2012; Bergh and Bjørnskov, 2011) lighter regulatory burdens (Aghion et al. 2010; Pinotti, 2012) and inclusive economic and judicial institutions (La Porta et al., 1997; Tabellini, 2008; Bjørnskov, 2010) . In this article, as a contribution to this literature, we instead investigate whether trust affects delegation.
A first question to ask is how trust might affect delegation? The literature shows that trust facilitates cooperation among anonymous persons and reduces the necessity of monitoring (Fukuyama, 1995; La Porta et al. 1997; Bjørnskov, 2009) . As is well-known, principle-agent problems are harmful for corporate governance. High trust might be remedy for these problems, and thus improve corporate governance, as monitoring becomes relatively cheaper (e.g. Zak and Knack, 2001) . If the level of To anticipate our results, when we divide our sample into two (developed and developing versus least developed countries), there is no positive correlation between delegation and trust in least developed countries (see Figure 2 and Figure   3 ). These figures are in line with the interpretation that high trust countries have more decentralized decision making processes and are consistent with our theoretical and empirical findings that we discuss below. As a contribution to this literature, the aim of this paper to test whether trust affects delegation by using a cross-country approach. To do so, we first develop a simple model. Then we test the predictions of this simple model by using a macro level dataset. In order to provide a causal relation, we run two-stage least-squares (2SLS) regressions with predetermined instruments to assess the impact of exogenous variations in trust. To the best of our knowledge, this is the first paper that investigates this topic at the macro level.
The rest of the paper is organized as follows: Section 2 outlines a simple model illustrating the relationship between trust and delegation to frame the empirical analysis. The data used in this paper and the estimation strategy are presented in section 3. Section 4 reports our findings. Finally, section 5 concludes.
Theoretical Model
Our paper is related to the newly emerging literature on trust and delegation.
In particular, two recent studies deal with micro-level evidence of trust effects on delegation, which we briefly outline before turning to a macro-level theory of trust effects on the use of delegation.
Using micro-level datasets, Bloom et al. (2012) and Cingano and Pinotti (2012) show that social trust increases firm performance by facilitating delegation. Bloom et al. (2012) focus on the effect of trust on decentralized decision making process within firms. In their model, a CEO has two options to solve production problems. The CEO can solve these problems directly or delegate decisions to a plant manager. But, choosing a delegation process requires trust. The CEO might not trust the plant manager's decisions because of misaligned incentives such as those arising from corruption. When the CEO does not trust plant managers, there will be less decentralization and more direct interventions from the CEO and she will become time constrained due to a large number of decisions.
The theoretical model in Bloom et al. (2012) shows that firm size is reduced when the CEO's trust in the plant manager is low because the CEO spends more time on solving problems instead of delegating decisions. Trust helps firms to become more decentralized, and decentralization in turn might improve productivity by supporting a large equilibrium firm size. In sum, proposition 1 of their model is that trust increases decentralization. Proposition 2 of their model is that trust also increases firm size. Collecting data on the decentralization of investment, hiring, production, and sales decisions from corporate headquarters to local plant managers in almost 4000 firms in the United States, Europe, and Asia, Bloom et al. (2012) To model the choice of delegation, we rely on these insights and start with a standard principal-agent framework. A principal has the choice between either hiring unskilled labour or hiring skilled labour that is more productive but also difficult to monitor. If the principal hires skilled labour, he must decide between delegating responsibility directly to a sub-unit, represented by the hired agent, or not delegating directly but employing a supervisor to monitor the sub-unit. In the latter case, substantially less responsibility is delegated as an extra level of management is created. Figure 4 illustrates the trade-off faced by the principal.
This game provides the background for an optimization decision to be taken by the management: how many unskilled and skilled workers to employ, and how much to delegate directly to employees instead of high-paid supervisors. Unskilled workers earn wu, skilled workers earn ws and supervisors earn wm. The productivity loss if skilled workers are not supervised is a-b, and the a priori risk of shirking is 1-µ. Shirking brings skilled labour a benefit e in case it is the shirking type. As such, we introduce trust as one of two elements of the model. First, one might imagine that low-trust shirkers are more likely to benefit from shirking as they feel less shame by behaving dishonestly and their benefit e thus does not include a cognitive cost (e.g. Banfield, 1975; Bjørnskov, 2011) . Second, a standard way of modelling trust is to assume that low-trust individuals are more likely to be potential shirkers such that the risk 1-µ negatively reflects the overall trust level of society when firms cannot ex ante monitor the type of employees.
The firm optimizes a standard production function, including a management cost This yields the following first-order conditions, where f is the production function in 1:
At the firm level, at which wages are taking as given, these four conditions yield an optimum skilled labour force of:
As such, it is easy to observe that skilled and unskilled labour is used more intensively if trust is high, i.e. if the shirking risk µ is low:
Since labour is a limited resource, the increased demand for 'regular' labour therefore implies a reduced demand for management. The positive trust effect on the demand for regular skilled and unskilled labour thus implies a lower demand for management, ζ, and thus expanded use of delegation.
Even without providing a general equilibrium (with a mathematically ugly solution) noting that management must intuitively be hired from the same educated pool as skilled labour provides us with additional insights. First, with less delegation,
i.e. a higher management share ζ, a smaller share of the population will work in skilled jobs, ls. Second, for any given wu, the returns to management are decreasing in trust. Combined, this must necessarily decrease wu and -given that wm > ws such that there is an incentive to work in management, increase wage inequality. As such, the modelling framework generates a particular result well-known from the trust literature that trust and inequality are negatively correlated (Uslaner, 2002; Bergh and Bjørnskov, 2013) . Overall, the model leads us to two directly testable hypotheses:
H1: Delegation is increasing in trust.
H2: Trust effects on delegation decisions are increasing in the level of technological sophistication hypotheses.
In the following, we outline the data and approach to test H1 and H2.
Data
Our measure of delegation is from the Global Competitiveness Report, which is A main challenge is the absence of a standard set of determinants of delegation decisions. We have therefore selected a set of different control variables from different sources, based on the two premises. First, we include variables that are known to be associated with social trust and thus could confound the relation between trust and delegation. Second, we include other variables relating to our theoretical considerations in section 2.
We first include a post-communist dummy variable (Post-Communist), as the formerly communist countries are known to have lower trust levels but a history of substantial centralization; this variable is from Bjørnskov and Méon (2013) . The other major difference in most trust studies is the Scandinavian countries, which are the most trusting in the world and known to have a strong culture of delegation of decisions. We therefore include a dummy variable for these countries (Scandinavian).
As a first institutional variable, we use a democracy index (Democracy) from the Polity IV dataset, which is widely used in the literature (Marshall and Jaggers, 2010) . The Democracy index reflects the regulation and competitiveness of political participation, competitiveness and openness of political executive recruitment, and constitutional constraints on the chief executive. The original democracy index ranges from -10 (full autocracy) to 10 (full democracy). To simplify the interpretation, we rescale the values to run from 1 to 10, with 10 being the most democratic.
Following our theoretical considerations, we use the share of the population aged 25
and over that has completed secondary education (SecEdu) as a proxy for education.
This variable is from Barro and Lee (2010) , and comes to proxy for the skilled share of the population in the model framework, ls + ζ.
In order to ensure that such decisions are freely made, we include an index of freedom in life ( To provide evidence suggesting the existence of a causal effect of trust, we follow a recent strand in the trust literature by using a particular set of instruments for social trust suggested in Tabellini (2008) and Bergh and Bjørnskov (2011) .
Following Bergh and Bjørnskov (2011) , we instrument the level of trust by a dummy variable capturing whether the predominant language of a country exhibits the pronoun drop characteristic, the average temperature in the coldest month of the year and a dummy for the existence of monarchical institutions, such as countries being 'ruled' by a king, emperor or other sovereign.
We summarize our data in Table 1 . In the following section, we estimate the two types of linear regression models to investigate how trust is related to delegation:
where Delegation is our index of delegation, Trust is the level of generalized trust, X is a vector of control variables, Z is a vector of potentially moderating control variables (testing H2), and is and unobserved error term. All standard errors are adjusted for heteroskedasticity.
Methodology and Results
Table 2 reports our OLS results. As seen in column (1), the estimated coefficient of trust is positive and statistically significant at 1%. It is also economically significant, as a one standard deviation in trust is associated with approximately a 60 percent increase in delegation. In the next column, we include a post-communist dummy. As several papers highlight, socialist regimes are known to believe in centralized rule, have a lack of voluntary cooperation, and low trust levels (Kornai, Rothstein and Rose-Ackerman, 2003) . Given the persistence of institutions and culture, we would consequently expect the post-communist dummy to bear a negative coefficient. As expected, our post-communist dummy variable is negatively and significantly associated with delegation. As noted above, in contrast to socialist regimes, Scandinavian countries are known to have decentralized rule, substantial voluntary cooperation and very high trust levels. To take into account this, we add a dummy variable for Scandinavian countries. Column (3) shows that Scandinavian countries do indeed have higher delegation. However, social trust remains highly influential even after controlling for post-communist and Scandinavian countries.
Column (4) includes our measure of freedom in life. Freedom will increase individual responsibility, and may thus decentralization. Allowing for the effect of freedom is important since it might be strongly correlated with trust and delegation.
Consistent with such considerations, we find that freedom in life is positively associated with delegation, and statistically significant at 1%. One might also expect weakly democratic institutions to limit cooperation and thus delegation, as well as individuals' attitudes and corporate governance. To control for such effects, we add a measure of democracy, which in column (5) turns out to have a positive and statistically significant association with delegation. Lastly, we include human capital level because the decision to delegate might both be easier and more profitable when there is a significant stock of human capital in the working population. As seen in column (6), the estimated coefficient of human capital is positive and statistically effect. However, even though the coefficient on trust in column (6) is reduced by about 55%, it remains significant after including all of our control variables simultaneously. Note: Robust (Heteroscedasticity-adjusted) standard errors are in parentheses. ***, ** and * denote statistically significant at the 1 percent, 5 percent and 10 percent, respectively.
Overall, our OLS results therefore show that there is positive and statistically significant relationship between trust and delegation. Our main finding is robust even after controlling a set of related control variables, and the results in Table 1 are also in line with our expectations with regard to most of the covariates.
Yet, the OLS estimates in Table 2 may arguably suffer from endogeneity or simultaneity bias and thus not indicate a causal association. First, skeptics might argue that OLS results suffer from endogeneity problems in the sense that delegation will cause higher trust through, e.g., reputation effects (e.g. Hardin, 1992) . Second, there might be some omitted determinants of delegation that will be correlated with trust. Third, our estimates might suffer from a measurement error problem. Given the difficulties in collecting data on trust, there might be valid concerns about measurement error in trust (e.g. Holm and Danielson, 2005) . These three problems could be solved by using two-stage least square estimation (2SLS).
We use three different instrumental variables for trust. Justifications for the variables being utilized as instruments are as follows: Tabellini (2008) argues that languages that allow the personal pronoun to be dropped tend to give less emphasis to individual rights, which in turn reflect a culture of mistrust. It has been argued that people are more dependent on strangers for survival in relatively colder
climates, an idea that dates back to Aristotle and Hippocrates (Bjørnskov and Méon, 2013) . Lastly, Bjørnskov (2007) finds and argues that people living in monarchies are more trusting because having a monarch family might provide social stability and represent a symbol of unity.
Using predetermined instruments for trust, we estimate the causal effect of trust on delegation. Our first-stage regression equation is:
θ (13) where Monarchy and Pronoundrop are dummies for monarchies and pronoun-drop characteristic and Mintemp is the average temperature in the coldest month. This strategy will be valid as long as our instruments are uncorrelated with the error term i in equation (1) -that is, if our instrumental variables have no effect on delegation other than through their impact on trust. Our 2SLS results are shown in Table 3 . The first-stage F-statistics are above the critical value of 10, suggesting that we reject the hypothesis that our instruments are weak at the 1% significance level. 1
Sargan test results for the over-identifying restrictions indicate that the instruments meet the exclusion restrictions.
The 2SLS results show that social trust still has a positive and highly significant impact on delegation. The coefficient of trust in column (1) implies that a one standard deviation in trust is associated approximately an 87 percent increase in delegation. Our 2SLS estimate of trust is thus larger than our OLS estimate, as is often the case with instrumented estimates. This difference suggests that measurements in the trust variable that create a negative attenuation bias may be more relevant than positive biases from reverse causality and omitted variables.
Columns (2) to (6) again show the effect of trust is robust to the inclusion of additional control variables. Note: Robust (Heteroscedasticity-adjusted) standard errors are in parentheses. ***, ** and * denote statistically significant at the 1 percent, 5 percent and 10 percent, respectively
As a next step we test the strength and robustness of our results by including other potential determinants of delegation in Table 4 . A major alternative explanation of delegation is the quality of institutions and regulations. First, including an index of business regulatory freedom, the positive parameter estimate for the business regulatory freedom in column (1) indicates that delegation is on average higher in countries with low burdens of business regulation. Second, when including a measure of rule of law known to be strongly associated with trust, results in column (2) show that the quality of legal institutions has positive and statistically significant effect on delegation. Reassuringly, the effect of trust persists despite the inclusion of the institutional and regulatory environment. The emergence of early polities and state societies (state antiquity) is another important determinant of the quality of current institutions (Chanda and Putterman 2007; Ang, 2013) . State antiquity might also arguably affect corporate governance through affecting the quality of current institutions. To control for this argument, we include an index of state antiquity in column (3). Yet, state antiquity has no significant effect on delegation while the effect of trust remains positive and statistically significant.
Natural resources empower rulers as they might use the resource revenues to entrench themselves and their supporters, camouflage public budgets, impose restrictions on press freedom and block democratic and institutions reforms (Aidt, 2003; Ross, 2012) . In column (4), where we control for natural resources wealth, results show this inclusion does not affect our main result. Second, countries' trade policy might be also effective to force firms to change their organization structure.
Local firms in an open trade regime are more exposed to competitive pressures, which will force them to decentralize its organization structure in order to be more productive and reap comparative advantage. Therefore, we augment our specification by including trade openness. As seen in column (5), trade openness has a positive effect on delegation, which becomes statistically significant at 10%. In the next column, we control for urbanization to check the strength of the effect of trust.
Urbanization is often observed as a consequence of economic complexity and development. Technical and cultural changes that urbanization brings to our life might not only affect our political and institutional landscape, but also our ways of doing business. When we add the level of urbanization into our analysis, we find that its effect on delegation is positive and statistically significant at 1%, as one would expect if urbanization is a proxy for technological development.
Lastly, we take geography into account, as there is strong consensus that geography matters for the quality of institutions and culture. Therefore, one might argue that the effect of trust might just reflect geographical differences. In column (6),
we therefore take account of this argument by adding continent dummies in to our analysis. Social trust nevertheless remains an important determinant of delegation even after controlling for geography. In sum, our results show that trust has a robust effect that is separate from institutions, regulation, trade openness, urbanization and geography. Note: Robust (Heteroscedasticity-adjusted) standard errors are in parentheses. ***, ** and * denote statistically significant at the 1 percent, 5 percent and 10 percent, respectively
As a final concern, our theoretical model shows that firms would not want to delegate authority in countries with non-complex economic structures where most production is undertaken with relatively simple techniques. In order to test the prediction in H2, we run a set of regression models with interaction terms as in equation (12). Our Z-vector of moderating variables proxying for level of economic complexity consists of GDP per capita, trade openness and the level of democracy.
Our first variable for economic complexity is GDP per capita (PPP), which is the most immediately intuitive measure for the level of economic complexity. Trade openness is our second variable for economic complexity, as openness increases economic complexity through not only increasing the size of the market, but also enabling countries to import more advanced intermediated goods. Democracy is our third variable that mimics the level of economic complexity. Democracy is argued to protect property rights, reduce entry barriers and support free enterprises.
Democracies may also offer superior environments in which to exploit advantages of new technologies (Acemoglu, 2008) . In an empirical work, Aghion et al. (2007) find that democracy affects productivity growth in different sectors differently. While democracy is conductive to growth in more advanced sectors of an economy, it does not matter for growth in less advanced sector, suggesting that democratization or related institutional changes will make an economy more advanced and complex (e.g. Rode and Gwartney, 2012).
In Table 5 , the full baseline specification from Table 2 is included although not shown. It is important to note that with interaction terms, the single terms cannot be interpreted per se (cf. Brambor et al., 2006) . Instead, for interactions that turn out to imply significantly heterogeneous effects, we plot the relation against trust in subsequent graphs, including 95 % confidence intervals. We first of all note in column (1) that the effect of trust on delegation is highly heterogeneous in economic development. The solid sloping line in Figure 4 shows how the effect of trust changes with GDP per capita; 95% confidence intervals around this line allow us to determine the conditions under which trust has statistically significant effect on delegation. As can be seen in Figure 4 , at low levels of GDP per capita, trust may even lower delegation, although negative estimates are never significant. Conversely, beyond a GDP per capita level of approximately 1100 $, the effect of trust becomes positive and significant above GDp levels of about 3300 $. Conversely, as shown in Figure 5 , it is difficult to interpret the openness interaction, as any effects seem to be driven by the super-trading countries in our sample. Consistently with institutional arguments, the results in column (3) of Table 5 and Figure 6 instead show that the effect of trust on delegation increases with the level of democracy and become significant at relatively low levels of political freedom. In summary, a set of relatively simple cross-sectional estimates, employing a new measure of delegation, show that social trust is a robust and statistically significant predictor of delegation. With the heterogeneity in mind, we therefore proceed to discuss these results in the final section.
Conclusions
The literature on social trust entered the mainstream of economics, political economy and political science following the seminal contributions of Putnam (1993), Fukuyama (1995) , and perhaps particularly Knack and Keefer (1997) . It is now considered a determinant of long-run growth rates, institutional quality, and education. Recent studies also indicate support for Knack and Keefer's (1997) preliminary suggestion that high-trust countries are more productive, all other things being equal. However, much is still unknown about the likely transmission mechanisms between a culture of social trust and productivity and economic performance.
In this paper, we have revisited one of the original suggestions from the early literature: that social trust might affect the way work and production processes are organized. We outlined a simple model in which firms decide on how much unskilled labor, skilled labor and management to hire. The decisions rests on the costly monitoring needed to ensure that skilled labor makes a proper effort. Each firm thus makes a trade-off between delegating decisions and risking that skilled labor does not make an optimal effort when not being closely monitored, or not delegating responsibility and thus incurring an additional management cost on the firm. We argue that in countries with higher trust levels, the monitoring problem is less of a problem, implying that the optimal delegation choice is to delegate more responsibility than in low-trust countries. However, the theoretical section also outlines how this choice is more important in countries with a more sophisticated production technology, as it rewards skills.
In a large cross-section of countries, we find that countries exhibiting relatively higher trust levels indeed do delegate more responsibility and more decisions. As far as instrumental variables techniques can inform about causal relations, the association between delegation and social trust appears causal. We also find support for our second hypothesis that this association is substantially stronger in countries with more developed and sophisticated production technologies: the pay-off of trust in terms of delegation options is larger in more developed countries.
At the end of the day, delegation is likely to be an organizational option, which both allows firms to minimize their management costs and -in real life outside our simple modelling framework -allows firms to take advantage of local and ore tacit knowledge in production decisions. However, this option rests on the risk of shirking when labor is not monitored. Our results thus points to a transmission mechanism connecting social trust and overall productivity, as hightrust countries have more access to low-cost delegation.
